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Table I .  1987 Plutonium and Uranium Ai rborne E f f l u en t  Data 

CY 1986 

3 a nua ry 

F e b ru a ry 

March 

Apri  1 

June 

P1 utoni  um 
Re1 ease CMax 
(uc1) ( pc i  /m3) 

0.047 + 0.0082 14.33 - 
1.39 0.095 - + 0.0155 

0.071 + 0.0081 - 0.89 
- 

0.229 t 0.0278 1.84 - 
2 002 0.016 - + 0.0013 

1.28 0.104 + 0.0175 

0.69* 000r>5 - + 0.0012 

Urani um 
Re1 ease CMax 

21.24 0,133 - + 0.0152 

0.017 + 0.0013 2.15 - 
1.99 - 0,095 + 0.0091 

1.12 0.005 2 0.0004 

0.87 ~ 0,004 + 0.0005 

0.003 + 0.0004 

- 
0.94 - 
0.98 0.003 2 0.0004 

J u l y  

August 

September 

October 

Nov embe r 

December 

0.095 + 0.0091 Year t o  Date 8.11* 0.229 - + 0.0278 8.05 - 
NOTE. Beginn ing  i n  January 1981, the  plutonium, uranium, americium, and 

bery l  11 um measured concent r a t i  ons have been reported. These reported 
concentrat ions i n c l ude  va lues  that are l e s s  than the  corresponding 
ca l cu l a ted  MDC's and i n  some cases,  va lues  l e s s  than zero. These 
negat ive  values r e s u l t  when the measured value for the laboratory 
reagent blank i s  subtracted from an ana l y t i c a l  r e s u l t  which was 
measured a s  a sma l l e r  va lue than the reagent b lank.  
when measuring concentrat ions  which are  very c l o s e  t o  zero. 

* Estimated June plutonium emiss ions  are included f o r  1 2  o f  37 sampling 
1 ocat i  ons because o f  1 ow chemi cal  recover1 e s  for those sarnpl es  . 
Estimated June plutonium ernlsslons are  based on measured a i r  emissions 
for 25 sampling l o c a t i o n s  ( con t r i bu t l ng  0.60 uCi t o t a l )  and six-month 
averages for the 12 affected l oca t i on s  ( con t r l bu t l ng  an addit ional  0.09 
uCi t o t a l ) .  

Th l s  may happen 



Month 

CY 1986 

January 

Feb ru  a ry 

March 

Apri 1 

May 

June 

Ju ly  

August 

September 

October 

November 

Table 11. 1987 Tr i t ium and Beryll ium Ai rborne Eff luent Data 

December 

Year t o  Date 

Tr it ium 
Re1 ease CMax 

0.218 36700 - + 950 

0.005 410 - + 180 

250 + 80 0.008 - 
0.004 - 470 - + 180 

270 + 60 0.007 - 
0.013 560 - + 210 

260 + 60 0.005 - 

560 - + 210 

Beryl 1 1  urn 
Re1 ease CMax 

( 9ms 1 ( u g h 3 1  

0.1299 0.00053 

0.00042 0.0276 

0.0085 O.OO006 

0.0091 0.00014 

0.0130 0.00010 

0.0143 0.0001 1 

0.0137 0.00014 

0.0862 0.00042 

NOTE Bery l l ium measured at the remaining 36 l oca t i on s  was below the 
screening level  o f  0.1 gram per month. 
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JUNE 1987 

Table 111. Plutoniuin at Selected Onsite Ambient Air Locations 
( 05/ 19/ 87-06/ 30/87 ) 

3 Concent ra t i on  (pCi/m ) 
Lower Upper 

Confidence Point Confidence 
Location - n Vol ume(m - ) L imit  Estimate Limit  3 

S-05 3 24,000 
S-06 3 43,000 
S-07 3 43,000 
S-08 3 39,000 
s-09 3 49,000 

0.000048 0.000060 0.000072 
0.000054 0.000038 0.000046 

0.000820 0.000923 0.001026 
0.001343 0.001550 0.001757 
0.001339 0.001510 0.001681 

NOTE: Total long-l ived alpha at  the remaining 18 ons i te  ambient a i r  
samplers was below the screening level  of  0.01 pCi/m3. 

Table I V .  Tr it ium i n  Ambient Air 
(05/02/87 t o  06/30/87) 

Point +/ - Condensed 
A i  r E s t  image Error Water Vapor 

Location - n vo1ume(m3) (pCi/m (pCi/m 1 ( m W  
s-4 4 69 0.08 0.87 154 
s-5 4 47 -0.48 1.43 172 
S-16 4 49 -0.61 1.35 170 
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JUNE 1987 

Locat i on 

S-31 
S-32 
s-33 
s-34 
s- 35 
S-36 
s-37 
S-38 
s-39 
S-40 
S-41 
S-42 
s-43 
s-44 

Table  V .  P lutonium i n  Perimeter Ambient Air 
(05/26/87-06/23/87) 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

29,000 
22,000 
26,000 
23,000 
21,000 
27,000 
24,000 
17,000 
31,000 
25,000 
18,000 
30,000 
31,000 
28,000 

Mean P o i n t  Es t imate  = 

3 Concentration(pCi/rn ) 
Lower Upper 

Conf i dence P o i n t  Confidence 
Limit Limit Est 1 mate 

-0.000002 
-0.000003 
0.000001 
-0.000001 
-0.000003 
0 .oooooo 
0.000008 
-0.000002 
-0.000001 
0.000003 
-0.000001 
0 .oooooo 
-0.000001 
-0.000001 
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0 .oooooo 
0 .oooooo 
0.000003 
0.000002 
0 .oooooo 
0.000002 
0.00001 1 
0 . 000002 
0 . 00000 1 
0.000006 
0.000002 
0.000002 
0.000001 
0.000001 

0.000002 

0.000002 
0.000003 
0.000005 
0.000005 
0.000003 
0.000004 
0.000014 
0 . 000006 
0.000003 
0.000009 
0.000005 
0.000004 
0.000003 
0.000003 



LocaOon of Onsite and Plant Peruneta Ambient h r  Samplers 
(Poruons of figure are not to scale.) 
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Locat i on 

JUNE 1987 

Table V I .  Plutonium i n  Community Ambient A i r  
(Os/ 27/87-06/24/87) 

n - 
Marshal 1 1 
Jeffco Airport 1 
SupeFi o r  1 
Boulder 1 
L a fay et t e 1 
Broomf i el d 1 
Walnut Creek 1 
Wagner 1 
Leyden 1 
Westmi nster 1 
Denver 1 
Go1 den 1 
Lakeview Pointe 1 
Cotton Creek 1 

Mean Point Estimate 

25,000 
25,000 
26,000 
26,000 
25,000 
24,000 
28,000 
28,000 
23,000 
20,000 
29,000 
26,000 
20,000 
25,000 

~0.000001 
0.000010 
0.000004 
0 .oooooo 
0.000002 
0.000001 
0 .oooooo 
0.000007 
0.000000 
0.000004 
0.00000 1 
0.000003 
0.000001 
0 .oooooo 

concent r a t  1 on (pci /m3) 
Lower Upper 

Confidence Point Conf i dence 
vo1 ume(m3) Limit Estimate Limit 

- -0.000003 
0.000007 
0.00000 1 

-0.000002 
-0.000001 
-0.000002 
-0.000002 
0.000005 

-0.000002 
0.000001 

-0.000001 
0.000001 

-0.000002 
-0.000002 

0 . 00000 1 
0.000013 
0.000007 
0.000002 
0.000005 
0.000004 
0.000002 
0.000009 
0.000002 
0.000007 
0.000003 
0.000005 
0.000004 
0.000002 

0 . 000002 
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Table V I I .  Water Sample Resu l t s ,  Rad ioact ive  Parameters 

Holding Pond Out fa l l  ( p C i / l )  

Locat i on Pluton1 urn 

Pond A-4 

I 
06/02/87 - 06/05/87 0.01 - + 0.03 

Average Concentration 0.01 - + 0.03 

Pond B-5 

06/02/87 - 06/05/87 0.01 - + 0.02 

Average Concentration 0.01 - + 0.02 

Pond c-1 

05/29/87 - 06/05/87 0.008 + 0.006 
06/05/87 - 06/12/87 0.02 7 0.01 
06/12/87 - 06/19/87 0.02 0.01 
06/19/87 - 06/26/87 0.05 T - 0.01 

Average Concentration 0.02 - + 0.01 

Pond C-2 

06/02/87 - 06/05/87 0.04 - + 0.03 

Average Concentration 0.04 - + 0.03 

Walnut Creek a t  Ind iana  

06/29/87 - 06/05/87 0.005 + 0.005 
06/05/87 - 06/12/87 0.02 5: 0.01 
06/12/87 - 06/19/87 0.01 0.01 
06/19/87 - 06/26/87 0.02 - 0.03 

Average Concent ra t~on  0.01 - + 0.01 

Urani urn 

10 + 1 

10 + 1 

- 
- 

4.1 + 0.4 - 
4.1 - + 0.4 

3.0 + 0.3 
2.6 T 0.2 
2.6 0.3 
2.6 T 0.3 - 
2.7 + 0.1 - 

6.9 - + 0.9 

6.9 + 0.9 

5.7 + 0.6 
3.0 7 0.3 
4.3 T 0.6 
4.1 7 - 0.4 

4.3 + 0.2 - 

Ameri ci  um 

0.02 - + 0.02 

0.02 - + 0.02 

0.00 - + 0.02 

0.00 - + 0.02 

0.009 + 0.006 
0.01 T 0.01 
0.02 0.01 
0.02 T - 0.01 

0.01 - + 0.01 

0.03 - + 0.02 

0.03 - + 0.02 

0.02 + 0.01 
0.01 i- 0.01 
0.02 T 0.01 
0.01 - 0.01 

0.02 - + 0.01 
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Table VIII. Water Sample Results, Radioactive Parameters 

Reservoi rs (pCi /1) 

n P1 utoni urn Urani um Ameri c 1 um - Locat i on 

Great Western 1* 0.01 + 0.01 2.2 + 0.2 0.02 + 0.01 
0.01 T 0.01 St and1 ey 1* 0.005 - 0.007 1.8 - 7 0.2 - 

Community Tap Water (pCi/l) 

n P1 utoni um Urani um Ameri c i  urn - Locat 1 on 

Arvada 
Boulder 
Broomf i el d 
Denver 
Go1 den 
La f aye t t e 

Thornton 
Westminster 

, Lou1 s v i  11 e 

1* 
1* 
1* 
1 
1 
1 
1 
1 
I* 

0.01 2 0.01 
0.001 + 0.006 
0.02 T 0.01 

-0.01 T 0.02 

-0.01 7: 0.02 
-0.01 ?: 0.02 
0.02 7 - 0.01 

0.01 7 0.03 

0.00 0.03 

0.2 + 0.1 
0.07 7 0.08 
1.3 0.2 
0.2 T 0.1 
0.7 7: 0.1 
0.2 T 0.1 
0.1 5: 0.1 
3.8 0.4 
0.3 T - 0.1 

0.02 + 0.01 
0.02 T 0.01 
0.008 T 0.006 r* 
0.04 2 0.03 
0.00 + 0.02 
0.02 7- 0.02 
0.02 T 0.0? 
0.06 'i: - 0.01 

* Plutonium, uranium and americium analyses were performed on one sample 
composited from four weekly grab samples. A l l  other analyses were 
performed on quarterly grab samples. 

** Analysis incomplete. 
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Table 11. Water Sample Resu l t s ,  Radioactive Parameters 

Trit ium ( p C i / 1 )  

n Locat 1 on 

Pond A-4 3 
Pond B-5 4 
Pond C-1 5 
Pond C-2 3 
Walnut Creek a t  Indiana 5 
Arvada 1 
Boulder 4 
Broomf 1 el d 4 
Denver 1 
Go1 den 1 
Great Western 4 
La f ayette 1 
L o u i s v i l l e  1 
Stand1 ey 4 
Thornton 1 
Westmi nster 4 

- 

- 

'MI nfmum 

100 + 400 
300 7 400 

200 400 

0 T 400 
-100 400 

-300 7 400 

-200 T 400 

-300 'i: 400 

-200 400 

-200 400 
-400 400 
400 400 
300 400 

0 400 
1800 T 400 

0 400 - 

'Maximum 

500 + 400 
900 '3 400 
700 400 
700 -? 400 
600 7 400 

0 7 400 
900 '7 500 
400 7 400 

-300 400 
-200 T 400 

400 7 400 
400 7 400 
300 7 400 
100 400 

1800 -3 400 
800 7 400 - 

'Average 

400 + 200 
700 7 200 
100 -i 200 
500 'i: 200 
200 'i 200 

0 7 400 
300 200 
100 '? 200 

-300 -? 400 
-200 7: 400 
100 T 200 

0 'i 200 

400 7 400 
300 400 

1800 'i 400 
300 200 - 
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Table X. Water Sample Results,  Nonradioactive Parameters 

N i t ra te  ( a s  N) at Great Western Reservo i r  

Sample Date Nitrate ( a s  N) ( m g / l )  

a6/0~/87 
06/31/87 
061 18/87 
061 2 5/ 8 7 

0.3 
0.3 
0.3 
0.3 

Ni t ra te  (as  N) at Standley Lake 

Sample Date Nitrate (as  N) (mg/l) 

06/05/8 7 
06/11/87 
06/ 18/87 
061 251 87 

(0.2 
(0.2 
<o .2 
(0.2 

NOTE: For  some parameters, the concentrations that are measured at o r  
below the minimum detectable concentration (MDC) are assigned t o  
MDC. 
values that  include one o r  more MDC's. 

The l e s s  than symbol (<)  indlcated MDC values and calculated 
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Table X I .  NPDES Pennit Water Sample Results  

- Llischarye 001 (Pond B-3) 
Di scharged two t iines 

30-Day 
Pa ramet er  Average 
Biochem. Oxygen Demand,5 Day mg/l 
Total Suspended So i ld s  mg/l 14 

(5.8 

Nit rates  a s  N mg/l 2.2 
Total Chromi um mg/l ~ 0 . 0 5  
Total Phosphorus mg/l 0.5 
O i l  and Grease, Visual none 
Total Residual Chlor ine my/l 0.04 
Feca 1 Col tforms #/lo0 ml  <1 

PH 
Minimum 

S.U. 7.0 

Discharge 002 (Pond A-3) -- 
No Discharge 

L imits  
30-Day 

Parameters 
N i t rates  a s  N 

PH 

Average 

Minimum 
mg/ 1 

S . I ) .  

Discharge 003 (RO P i l o t  Plant) 
No Discharge 

PH 
Minimum 

S .iJ. 

Discharge 004 (RO Plant)  
No Discharge 

30-Day 

Total Suspended Sol id s  
Aver  age 

mg/ 1 
Total Organic Compounds mg/ 1 
Total Phosphorus ing/l 
N i t rates  as  N mg/ 1 
Total Chromi um mg/ 1 
Total Residual Chlor ine mg/ 1 

7-Day 
Average 

Fecal Co l i  form # / l o 0  ml  

M i  nimum 
PH 5.U. 

L imi t s  
30-Day' 
Average 

10 
30 
10 
0.05 
8 
NA 
NA 

200 

L imi t s  

Da i l y  
Maximum 

6.7 
19 

2.4  
<0.05 
0 .Fj 
none 
0.1 

<1 

M i  n i  mum Maxi mum 
6 .I) 7 .O 

L imits  
30-Dayf Da 1 1 y 
Average Maximum 

Maximum Minimum 
10 

6 .i) 

Limits 

Minimum Maximum 
6 .O 

Lirni t s  

30-Dayf Dai 1 y 
Average Maximurn 

15 
22 
8 
10 
0.05 
NA 

7-Day 30-Day 
Average Average 

400 

M i  n i  mum Maxi mum 
6 .O 

L imits  
Dai ly  
Maximum 

NA 
rYA 

NA 
NA 

NA 

Limits  

Maxi mum 

25 

0.1 

0.5 

9 .o 

Da i l y  
Maxi mum 

20 
Maximum 
- 7 7 3 -  

L imits  

Maximurn 
9 .o 

L imits  

Da i l y  
Maxi mum 

25 
30 
12 
20 
0.1 
0.5 

30-Day 
Average 

200 

Maxi mum 
9 .o 

This  l im i ta t i on  appl ies  when a minlmum of  3 consecutive samples are 
taken dur ing  separate weeks. - Page 22 - 



Tables X I .  NPDES Permit Water Sample Resu l ts  (Continued) 

Discharge 005 (Pond A-4) 

- Pa ramet e r  - n n i mum ‘Max I muin ‘Average 

PH S.U. 3 7.9 8.1 - 
Nitrates as  N mg/l 3 1.3 1.3 1.3 
Nonvol at 11 e mg/1 3 0 .o 21. 7 .o 

Suspended So l id s  

Discharge 006 (Pond B - 5 )  

Pa ramet e r - n nimum ‘Maximum ‘Average 

S.U. 4 7 .5 8.7 - PH 
Nitrates as  N mg/1 4 0.6 I .1 0.9 
Nonvol at 11 e mg/l 4 0 .O 1 .o 0.2 

Suspended Sol 1 ds  

Discharge 007 (Pond C-2) 

Pa ramet er  
C - n ‘MI ni mum ‘Maximum Average 

PH S.U.  3 7.9 8.1 - 
Nonvol at i 1 e mg/l 3 0 .0 4 -0 1.5 
Nitrates a s  N mg/1 3 <o .2 (0.2 (0.2 

Suspended so l i d s  

Table X I  I. Water Sampl e Results , Nonradioactive Parameters 

Wal nut Creek at Indiana Street 

Pa ramet e r n nimum CMaximurn ‘Average - 
6.7 7.8 - PH S.U. 71 

Nitrates  as  N mg/l 21 a . 2  1 .o <0.5 

Total Volume (ga l lons)  = 44,267,000 
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Date 

6/01/87 
6/02/87 
6/03/87 
6/04/87 
6/05/87 
6/08/87 
6/ 091 87 
6110187 
61 11/87 
6/12/87 
61 15/87 
6/16/87 
6/17/87 
6/18/87 
6/19/87 
6/22/87 
6/23/87 
6/24/87 
612 5/ 87 
6/26/87 
61 291 87 
6/ 3018 7 

- 

Table X I I .  
D a i l y  Flow Data Recorded a t  the  

Walnut Creek a t  Ind iana  Gauging S t a t i o n ,  
Ponds A-4 and B-5 dur ing  June, 1987 

Walnut Creek a t  
Ind iana  ( g a l l o n s )  

258,000 
10,398,000 
11,038,000 
7,659,000 
1,629,000 
1,7 16,000 
706,000 
570,000 
386,000 
394,000 

1,094,000 
1,464,000 
518,000 
860,000 
832,000 
373,000 - - 

- - 
126,000 

4,246,000 

Total  
Volume 44,267,000 

Pond A-4 
( g a l  I o n s )  

- 
4,936,000 
3,241,000 
2,325,000 

Pond 8-5 
( g a l  1 ons )  

- 
2,436,000 
2,337,000 
2,186,000 
2,817,000 

10,502,000 9,776,000 
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Date 

6/01/87 
6/02/87 
6/03/87 
6/04/87 
610518 7 
6/08/87 
6/09/87 
6/10/87 
6/11/87 
6/12/87 
6/15/87 
6/16/87 
6/17/87 
6/18/87 
611 9/87 
6/22/87 
6/23/87 
6/24/87 
61251 87 
6/26/87 
6/29/87 
6130187 

- 

Total Volume 

Table X I I I .  

(Woman Creek)  

Daily Flow Data Recorded a t  
Ponds C-1 and C-2 during June, 1987 

Pond C-1 
(gal  1 ons) 

636,000 
145,000 
121,000 
1 12,000 
334,000 

209,000 
239,000 
110,000 
78,000 
155,000 
29,000 
23,000 
262,000 
244,000 
247,000 
27,000 
28, ooo 
10,000 
60,000 
165,000 
709,000 

- 

Pond C-2 
(gal  1 ons) 

- 
5,741,000 
4,725,000 - 

3,943,000 10,466,000 
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